1. Introduction. - The field induced cholestericnematic transition (helix-unwinding) for an infinite medium has been described by de Gennes [1] ; for a discussion see [2, 3] . The corresponding boundaryvalue problem for the case where the helical axis is perpendicular to the bounding surfaces has been described by Dreher [4] . Here we should like to discuss the boundary-value problem for the helix-unwinding when the helical axis is parallel to the surfaces of a finite sample for both homeotropic and planar boundary conditions. In order to do so we shall formulate and solve the boundary value problem without field in section 3. There after in section 4 these results will be used in an approximate way by introducing a surface field acting in the same way as the applied external field. So the solution of the problem is after all along the lines discussed in [1, 2, 3] , which therefore are described first in section 2. Finally a discussion of the results is presented in section 5.
2. General formulation. - which determines the critical field for the cholestericnematic transition.
3. The boundary-value problem. - We now return to equation (4) for the bounded medium, which will be solved approximately by considering the term (p,3a as a perturbation term to be described as a function of qJ. We therefore first consider the perturbation of the helical structure in a finite sample due to the constraints on the director at the surfaces. Consider therefore equation (4) without the field term i.e. : subject to the constraint that at the boundaries, defined by x = ± d12, I cp I = rc/2, whereas for x = 0, (p should approach its bulk value qz for qd &#x3E; 1. The actual value of q introduced here is in principle not equal to qo, but has to be determined as a function of qo and d by minimizing the averaged elastic free energy density, defined as a function of q. Since cp(x) = cp( -x) it is convenient to introduce the variable k = y.(d/2 -x) which is zero for x = ± d/2 and equal to yd/2 when x = 0; moreover P,xx = CP,kk.
The boundary-value problem can then be defined as p(k, z = :t n/2 q) = + Jt/2 and, T(k,z=O)=O when k &#x3E; 0, whereas for k = 0, cp(k, z = ± 0) = ± n/2 ; here cp jumps by angle z. This problem for 9 can be solved analytically in the domain 0 k yd/2, -7r/2 q z + 7r/2 q (since T(z) = T(-z) it is sufficient to consider 0 z n/2 q) using the technique of conformal mapping. The procedure is essentially the same as that described in references [5] and [6] and will therefore be discussed only in brief. The point is that cp(k, z) can be considered as the imaginary part of a complex function w(s) = x + icp, which is holomorphic when considered as a function of the complex variable s = k + iz in the strip 0 Im s 7T/2 q. Then the transformation a = cosh 2 qs maps the strip 0 Im s n/2 q of the complex s-plane upon the upperhalf of the complex a-plane, while w(s) is transformed into v(u) = w(s( a)). The upperbound uo stems from the fact that we have to exclude the singular region at k = 0, z = 0, where the orientation of the director is undetermined [6] . This region, known as a disclination, can be assumed to have a cylindrical shape with a core radius a of a few molecular lengths. From equation (20) Minimizing 7 with respect to q we find :
which in principle is the same result as presented and discussed in reference [7] . Equation (23) (4) in terms of both these variables is still very cumbersome.
As a first step therefore we shall seek a solution for the critical field for helix-unwinding in the bulk, i.e. for x = 0, k = yd/2. The term ({J,xx in equation (4) can then be considered as a fixed surface field of Here we take u equal to cosh-2(yqd/2). Now we discriminate between the two configurations described by (2a) and (2b) corresponding to homeotropic and planar boundary conditions respectively. In the first case, where g(T) = sin2 cp, equation (25) (26) and (27) respectively. So we find that the critical field for the cholesteric-nematic transition in the bulk is given by : corresponding to homeotropic and planar boundary conditions respectively. In the limit yqd &#x3E; 1, this equation reduces to equation (11) for the unperturbed problem. Moreover it should be noted that the correction term in equation (28) [8, 9, 10] .
There remains the question whether the two dimensional director configuration used in the derivation of equation (28) is suited for that purpose. Indeed it is clear that the variety of textures encountered in practice, dependent on qo d and the boundary conditions, cannot be described in all details by equation (2) . However we are not aiming at that; moreover we can't. In literature already many topological models have been proposed and discussed to account for the various experimental, observations. A discussion of these can be found f.i. in references [11] 
